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Introduction
Complex regional pain syndrome (CRPS) is a painful 

condition developed after a traumatic injury of extremities. While 
the pathophysiology of CRPS has not clarified yet, the roles of 
excessive regional inflammation, peripheral sensitization of primary 
somatosensory afferents, and central sensitization of spinal neurons 
associated with the symptoms of this disorder have been intensively 
investigated [1,2]. The major focus in treatment of CRPS is to 
alleviate pain and maintain maximum function. A number of drug 
or interventional treatments that may provide pain relief have been 
described: spinal cord stimulation, paravertebral sympathetic ganglion 
nerve blockade, corticosteroid, ketamine, and acupuncture [3-7]. 
However, confirmatory trials are still required before recommendations 
can be given. Two case reports and two randomized trials have reported 
that long-term acupuncture treatment reduced pains in CRPS patients 
[7-10]. However, no significant improvement of other inflammatory 
parameters of CRPS, including swelling, mobility, temperature, and 
redness, could be proven in comparison with sham-treated patients [7-
10]. 

In order to maximize the therapeutic effect of acupuncture, potential 
use of acupuncture point injection (API) with pharmacological 
medication or purified herbal medicine has been recently attempted 
[11-13]. There is a report that API with bee venom significantly 
abated pains as compared with manual acupuncture alone in patients 
with herniated intervertebral disc [14]. Moreover, API with placental 
extract was known to result in a significant improvement in various 
inflammatory symptoms of a CRPS patient [15]. 

In the present study, we report two cases studies showing the 
amelioration by the API with placental extract in the patients suffering 
from pain, swelling, and immobilization after traumatic injuries on the 
lower extremity. 

Materials and Methods

Patient 1

A 59-year-old woman suffered from trauma to the dorsum of the 
right foot complained of immediate pain in the traumatized area. A 
radiological examination revealed a sharp fracture on the metatarsal 
bone of her right foot. Because the patients was unable to bear weight on 

her lower extremity and felt a severe pain during movement, she wore a 
cast for 6 weeks by the prescription of a doctor in the nearby clinic. After 
removal of a plaster cast, she felt severe pain in her right foot which 
was swollen, immobilized, and reddish. Over the next 4 weeks, she got 
physical therapies including massage and transcutaneous electrical 
nerve stimulation on the affected foot every two days. However, her 
symptoms were not improved after the extensive therapies. When 
she presented in our clinic 10 weeks after the traumatic injury, the 
patient’s right foot and ankle were immobilized. Examination of 
sensory sensation revealed that her right lower extremity demonstrated 
exaggerated response for pain, touch, temperature, and proprioception. 
Moreover, a burning, sharp pain was produced by placing a hot pack 
on the dorsum of the foot and lateral aspect of the leg. The right foot 
showed a reddish appearance with non-pitting edema. According to the 
criteria for CRPS of Iinternational Association for the Study of Pain, her 
case was diagnosed as CRPS. 

Patient 2

 Another subject chosen for this study was a 49-year-old woman 
suffered from the continuous pain on the left ankle joint due to the 
osteosynovitis for one year. In order to relieve pain, an arthroscopic 
surgery was performed on her left ankle joint. However, the pain 
and swelling were not improved after the operation. The patient kept 
complaining of the spontaneous pain as well as the induced pain of 
the left foot. The patient received transcutaneous electrical nerve 
stimulation therapy to the affected foot twice a week for three months in 
the nearby clinic. Analgesic, dexibuprofen, was also orally administered 
to the patient over three months. When she first visited our clinic, the 
pain of the patient was no longer continuous but hardly tolerable. Ankle 
movement of her left foot was restricted due to the pain. The left foot of 
the patient was swollen as compared with the right foot. The maximum 
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circumferential measurement of her feet were 25.5 cm on the left 
whereas 24 cm on the right. The patient felt cold sensation on the left 
foot even under room temperature conditions. The test results were 
diagnosed as CRPS according to the criteria for CRPS of Iinternational 
Association for the Study of Pain. 

Preparation of placental extract

 Human placental extract obtained under the regulations of the 
Korean Food and Drug Administration, Laennec, was purchased from 
Green Cross Ltd. (Yongin, Korea). Human placentas, collected upon 
full-term delivery, were tested for human immunodeficiency virus 
and hepatitis B and C viruses. They were cut into pieces, defatted with 
acetone, and extracted with water through pepsin and hydrochloric 
acid-catalyzed hydrolysis. Resulting placental extract was tested for 
germ-free, anti-histamine, and endotoxin-free under the regulation 
of Korean Food and Drug Administration. The final placental extract 
product was sterilized, packaged at 2 ml/ampule, and approved for 
injection for human by subcutaneous and intramuscular. Insoluble 
macromolecules, such as polysaccharide, polynucleotide, etc. were 
excluded during the manufacturing processes. 

Injection of placental extract into acupuncture points

 The patients gave their informed written consent for this study. The 
placental extract was weekly injected into acupuncture points BL23, 
BL24, BL25 (for both sides), and LR4 (for the affected side) (Figure 1). 
Every two milliliters of placental extract was injected into acupuncture 
points BL23, BL24, BL25, and LR4 by using a plunger with a 26-gauge 
needle. The pain score was recorded by using the visual analogue scale 
(VAS) on which a score of zero means no pain and a score of 10 means 
the worst pain possible. Each patient was asked to indicate her feeling 
of pain by drawing a vertical line on a 10 cm VAS before and every week 
after placental extract injection. 

Results 
Recently, API has been emerged as a potential therapy for various 

diseases [11-15]. It is a new acupuncture therapy that combines 
acupuncture and medication, and hence accomplishes more effective 
therapeutic outcomes than acupuncture alone [16]. Present study deals 
with injecting placental extract into acupuncture points in the CRPS 
patients traumatized with the lower extremity. 

Acupuncture points BL23, BL24, and BL25 were taken for both 
sides whereas acupuncture point LR4 was taken for the affected side 
(Figure 1). The initial VAS scores were 10 for patient 1 and 7 for patient 
2. As for patient 1, after the 8th treatment of placental extract, the VAS 

score decreased to 5 (Figure 2A); in addition, slight diminutions of 
numbness, hot sensation, and swelling of the right foot were noted. By 
the 15th treatment, the VAS score fell to  (Figure 2A), and both reddish 
skin color and swelling of the right foot completely disappeared (Figure 
3). Finally, the VAS was zero after the 19th treatment (Figure 2A). 
As for patient 2, after the 5th treatment of placental extract, the VAS 
score decreased to 2 (Figure 2B); in addition, swelling as well as cold 
sensation of the left foot was dramatically removed (Figure 4). After the 
7th treatment, the VAS score fell to 1 (Figure 2B).

Before the injection of placental extract into the acupuncture points, the 
movement of the right ankle joint was highly restricted, angles of 5 degrees 
for dorsiflexion and 10 degrees for plantar flexion for patient 1 (Figure 5A). 
However, the range of motion of the right ankle joint gradually increased 
as placental extract was consecutively injected into the acupuncture points; 
being 15 degrees for dorsiflexion and 20 degrees for plantar flexion after 
the 11th treatment, and finally 20 degrees for dorsiflexion and 40 degrees 
for plantar flexion after the 20th treatment (Figure 5A). As for patient 2, 
the movement of the left ankle joint was 5 degrees for dorsiflexion and 
20 degrees for plantar flexion before the treatment (Figure 5B). However, 
the consecutive injection of placental extract into the acupuncture points 
improved ranges of the movement of the left ankle joint; being 15 degrees 
for dorsiflexion and 40 degrees for plantar flexion after the 5th treatment, 
and finally 20 degrees for dorsiflexion and 40 degrees for plantar flexion 

 

Figure 1: Loci of acupuncture points used in the treatment of CRPS. 

 

Figure 2: Effect of injecting placental extract at acupuncture points on pain .(A) 
is for patient 1 and (B) is for patient 2.

 

Figure 3: Changes in skin color and swelling caused by injecting 
placental extract at acupuncture points in patient 1. (A) is before and (B) 
is after the treatment. 

 

Figure 4: Changes in swelling caused by injecting placental extract at 
acupuncture points in patient 2. (A) is before, (B) is before (magnified), 
and (C) is after the treatment. 
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after the 7th treatment (Figure 5B). 

Discussion
An outcome of API depends on the loci of acupuncture points 

and the nature of medication. In equal to our previous study, placental 
extract was chosen for its anti-inflammatory nature [15]. Since the 
patients in the present study suffered from pain and immobilization 
of the lower extremity, we chose the acupuncture points localized on 
the facet joints of lumbar vertebrae as well as the acupuncture point 
localized on the ankle joint. According to recent reports, there are 
much compelling evidence between lumbar spinal disease and lower 
extremity arthrosis [17,18]. Using 710 randomly selected cadaveric 
specimens, a significant association was found between lumbar disc 
degeneration and tibiotalar joint arthritis [18]. A cross sectional study 
comparing normal subjects and patients with lumbar disc herniation 
with sciatica revealed that ankle plantar flexion torque was significantly 
lower in the lumbar disc herniation group than the control group [19]. 
Moreover, in a preliminary study with collegiate football players, low 
back dysfunction and suboptimal endurance of the core musculature 
appear to be important injury risk factors for strains and sprains of foot 
[20]. Therefore, it seems that the choice of acupuncture points BL23, 
BL24, and BL25, which are located on the facet joints of the 2nd, 3rd, 
and 4th lumbar vertebra respectively, is suitable for the treatment of the 
CRPS patients affected with the ankle joint. At the same time, API to 
acupuncture point LR4 on the affected ankle joint is pertinent to relieve 
pain and recover mobility because joint dysfunction can cause muscle 
hyperalgesia [21]. 

In respect to needling method of acupuncture, there are two 
methods; one is superficial needling to a depth of 2 mm and the other 
is deep needling to a depth of 20 mm or more. Because the blockade of 
nervous afferent fibers from the skin did not eliminate the acupuncture 
analgesia whereas the anesthetic blockade in deep tissue did eliminate 
acupuncture analgesia [22], the deep needling gained popularity for 
relieving muscle-derived pain more effectively than the superficial 
one [23]. Besides, the facet capsules and adjacent tissue are rich in 
nociceptive receptors, which causes pain when the capsules are irritated 
by mechanical stimulation or inflammation [24,25]. Hence, the deep 
API into acupuncture points BL23, BL24, and BL25 may produce 
greater activation of sensitized polymodal-type receptors, resulting in 
stronger effects in pain relief. In addition, injection into acupuncture 
points BL23, BL24, and BL25 might relieve the fatigue of the lumbar 
extensor muscles stabilizing the ankle proprioceptive acuity. 

According to Chen et al., injections of bee venom, normal saline, 
and vitamins B1 and B12 into acupuncture point ST36 activated 
neuronal signaling compared to a dry needling as a control [26]. 
They suggested that both the spatial configuration changes and liquid 
substrate stimulate the acupuncture point and activate neuronal 
signal transmission system [26]. Therefore, the distension achieved 

by intraarticular injection of placental extract into acupuncture points 
LR4 seems to facilitate the movement at the site of disable joints. The 
distension could also serve a local volume reservoir from which the 
supposed anti-inflammatory compound in the placental extract is 
subsequently absorbed. 

Conclusions
We conclude that a long-term injection of placental extract into 

acupuncture points BL23, BL24, BL25, and LR4 relived pain, eliminated 
swelling, and recovered mobility in the affected lower limb in CRPS 
patients. These results imply that the medicinal effects of placental 
extract and acupuncture synergistically act to improve CRPS symptoms. 
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